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The weather map, based on the i p. m. observations 
of that date, shows an area of low pressure central over 
southernMinnesota, the lowest sea-level ressuresre orted 
being 29.60 inches, at Minneapolis an( P Moorhea!. To 
the eastward in the St. Lawrence Valley there was a 
weak area of high pressure, 30.16 inches at  A1 ena. At 

southeast, the current temperatures being 74O, 7S0, and 
86O, respectivel At Duluth the wind was northeast, 

from the foregoing that conditions were higlllv favorable 
for severe local squalls in the region south of Lake 
Su erior. 

h e  tornado originated a few miles north of the town 
of Roberts, which is slightly southwest of the center of 
St. Croix County, Wis., and traveled ap rosimately 

Polk Counties, and thence about east-northenst across 
southern Barron County to t'he vicinity of Chetek, where 
it was last re orted. 

Reports d' 1K er as to the esac.t t.ime of the. passage of 
this storm, but evidently it first was felt, near Robert,s, 
about 7 p. m., and disappeared, near Chetek, about 9 
p..m. As the length of the pat,h was approxinintely 40 
d e s ,  the storm as a whole trareled only about 20 niiles 
an hour. 

The width of the path of great destruct,ion varied from 
a few rods to two miles or more. In laces along the 
path, particularly in western Barron Pounty, destruc- 
tion occurred over an area approsimat.ely 15 miles wide. 
It seems evident that in the mder portions of the storm's 
path much of the damage was caused by a severe thunder 
squall, rather than by the t.ornado r p e r .  The chitr- 
acteristic funnel-shaped tornado clou was reported from 
man points, but there were several observers in different 
locdties who failed to see it. 

eatest destruction occurred in northeastern St. 

was considerable damage in northwestern Dunn County 
and in southeastern Polk County. The property loss 
was extremely heavy in Forest Townshi St. Crois 
County, and probnbl nearly as heavy in P; nnce Creek 
Township, Barron d u n t y .  The greater pnrt of the 
storm track was throu h a thinly settled region; other- 

Fatalities reported were as follows: One in Polk County, 
two in St. Croix County, and five in Barron C'ounty. 

A proximately 100 houses and barns were dest.royec1, 
mu& live stock was killed by wind and lightning, and it 
wide extent of cro s were inlurecl, in many cases t.he loss 
being complete. ore or less serious clama e was re- 

err Park, 
Emerald, Erin, Forest, Hammond, nncl Vaiice Creek. 

roperty 
loss is $500,000, robably t,hree-fourths of whic K repre- 
sents buildings zestroyed, mostsly on farms, and the 
remainder loss of crops, live stock, etc. 

Tornado near Ant?go.-At- 2:30 p. m., June 16, 192'3, 
a tornado passed from southwest to northeast about 3 
miles west of Anti 0,  Langlade County, Wis., c1est.roying' 
about 10 f v  bujl%ings, many trees, and some live stock. 
No fatalities nor ersonal illjuries were reported. The 

mated at  $50,000. The damage to crops was not great. 
This was a real tornado, although a very brief one, the 
funnel-shaped cloud being reported by all observers. 
The width of the path of great destruction was 10 to 20 

Moorhead, Minneapolis, and Dubuque the win R was light 

201 miles, and t t e temperature was 50°. It will be seen 

northeast, passing close to the junction o P Dunn and 

The 
Croix F ounty and in southern Bmron Count'y, but t,here 

wise the damage woul d have been much greater. 

% Ed 
orted from the towns of Arland, Chetek, 

It is belived a conservative estimate of the 

loss of buildings, f ive stock, etc., is conservatively est,i- 

--- 
1 D o u b t h  due to the local topography at the Weather Bureau station.--EorroB. 

rods and its length about 13 miles. Extensive inquiry 
fails to find any trace of this storm a t  any other point. 
The following iiote is from a report by the postmaster at  
Bryant, Wis., about 8 nliles northeast of Antigo: 

The tornadic part of the storm watt west of dnt,igo, although i t  blew 
hard here at Bryant without doing any damage of consequence. The 
tornado looked like it reached up ahuut 1,UW feet or more in the air, 
with a width of about 10 to 20 rode on the ground decreasing to a narrow 
strip higher up, and revolying with great velocity. 

THUNDERSQUALLS IN WISCONSIN, JUNE %IO, 1922. 

By W. P. STEWART, Meteorologist. 

[Weather Bureau, Mllwaukee, Wis.] 

Iluring tlie night of June 9, 1922 and during the day 
following, destructive local thuntlersqualls swe t over 
many counties in western, southern, and eastern biscon- 
sin, causing a property loss estimat.ed at  over $500,000. 
No fntalit,ies were report,etl and only a few persons injured. 
Of t.he property loss probably one I id f  was from the 
clest,ruction of buildings, mostly on fnrnis, and the 
remnindrr from loss of crops, live stock, et.c. 

Near t.he t.0u.n of Ewle Point, Chippewa County, the 
storm exhibit,ed some o r  the characteristics of a tornado; 
at all other point,s evident.ly only straight-line winds 
were inrolred. No one re ortecl a funnel-shaped cloud. 

the night and liad there been such a cloud it, would not 
have been visible. 

On the morning of June 9, 1522, an extensive barome- 

teau revions, with the lowest ressure. 29.56 inc Ela- es, 
tric depression covered the Rocky Mountain and 

sea he!, at, Salt. Lake Chy. TEe evening map of the 
same d q  showed the center of low pressure, 39.4'3 inches, 
at. Denver, ancl a development of the low-pressure area 
eastward across tlie La.h region to Ontario. At this 
time, 7 p. ni., there was a sharp temperature radient 
oyer Wisconsin, the. curre.nt readin s being: A t  k-dson, 

70'; at Msrquette, 50°, and at Duluth, 44'. On the 
morning of June 10 t,herc wa.s an elon ated area of low 
pressure esteiiding from Arizona to 8 ntario, with the 

By the morn- 
ing lowest of t K e 11t.h the area of low pressure liad passed into the 
St. Lawrence Valley aiid a moderate high-pressure area 
had overspread the entire West. 

Destructim w7inds w-ere first reported about 11 p. m., 
,June 9, in Dunn County, in northwest.ern Wisconsin. 
From that point they spread to the ea.& niicl southeast 
and did not subside in some eastern countJim until mid- 
night. the 10th. Most of the damage occurred between 
niidniglit of the 9th nnd claybreak of the 10bh. However, 
the destruction in Sauk County occurred about 10 a. ni.; 
tliat in Dane County about 11 a. ni., that in Waupaca 
County iiot until 3 p. m. 

loss in Chippewa and Dunn Counties 

$300,000 for Chippewa County alone. The dama e was 
nearly as great in Jackson, Sauk, Green Ln.ke, an I f  Fond 
du Lac Counties, itnd there was serious loss in Eau Claire, 
Dane, Jefferson, Waupaca, Winnebago, and Calumet 
Counties. Following is a description of the st30rm at 
Ea le Point, Chippewa County, as given by Mr. C. L. 
RiLardson of Chippewa Falls : 

The st~m apparently had none of the features of the western tornado, 
but rather resembled the thunderstorm, marked only by unusual 
intensity of the wind. It advanced broadside acrom the country, 

However, in iiiost sections t f le destruction occuiwcl during 

SOo; at Dubuque, 83": a t  Milwau f ee ancl Minneapolis, 

ressure, 29.54 inches, at Omaha. 

The propert 
was estremely T I  eavy, the estimate of one reporter being 
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sweeping most of Chip wa Chnty. Friday was warm, but cooler 
than the receding or Gowing days: air, damp. About 11:30 
the mnrl b e w  from the northeast With a velocity of 15 to 20 mil% ri 
hour. The clouds seemed blackest in the northwest. but the lightning 
came up from the southwest. The wind backed from northeast to 
southwest from 1130 p. m. to 11:50 p. m. At that time I estimated 
from. 100 to 150 flashes of lightning per minute. The wind increased, 
veering to the west and northwest, and rose to 40 miles or more I tihould 
jud e, with pauses and more violent blmta. Three, or perhaps four 
of &e most violent gusts of wind, lasting one to two minutes each, 
occurred just before midnight, the woist about 11:57 p. m. This pros- 
trated trees and buildin 8, laying them east, about 5 O  to S” south. 
Two minutes later, and fasting about two minutee, the wind blew 
violently from the southeast, directly revemecl, and t.hen veered rapidly 
south, southwest, and west, where.it remained. Rain fell heavily all 
of this time, seeming to reach a climus about 19:05 a. m. The hght- 
ning was continuous, but the thunder was high and distant. Only 
two or three fires were caused by lightniug. The hail was uiiusual, 
varying from sinal1 stones to cases, seemingly veritid. of massea of ice. 
square, triangular and jagged, aa large as D man‘s fist. One m w  of ice 
is said to have been a foot square and to have weighed between 20 and 
30 pounds. I have some woods traversed by three “wincLfalls” 3 to 10 
rods wide. Some of the trees are twisted with the watch hands. On 
the north side the trees fell south; otherwise they are Past-southeast. 

CONCUSSIONS FROM NAVAL GUNFIRING FELT AT LOS 
ANQELES. 

RAYMOND A. NELSON, Meteorologist. 

[Los-AngeIes Chamber of Commerce, Apr. 25, 182.1 

The United States Nav seems to have chosen southern 

Fleet, the ships running from Los Bngeles Harbor, their 
home, to a point 30 to 30 miles from t,he coast or off 
Santa Catdina and Sail Clemente Islands. This gives the 
ships a position 30 t,o 40 miles south t.o southwest of Los 
Anmeleu. 

frequently when t,he ships are at practice, concussions 
are felt in Los Angeles but with varying int.ensities. When 
the shi s are, firing, it is common to notice faint. vibrations 
of win s ows and doors, but sometimes the vibrations reach 
such roportions that nearly everyone immediately says 

took place on tlie evenings of January 17 e.n~fEdarch 33, 
1932, during night target practice. Papers over the co~in- 
t,ry ave out mld report,s following the first dat,e; college 

h e  for the shocks to be felt ns far as Los Angeles an that 
t.hey were earthquakes. Seismographs t.hroughout t,he 
State of California recorded no m0vement.s on that date 
and the MOXTHLY WEATHER R,EVIEW for January report,s 

Californisl waters for r e p  i ar battle wactice of t,he Pacific 

“ enrt. !I quakes.” Shocks of “ eartlicluitke ” roportions 

ro fg essors in other parts of the State said it was im ossi- B 

that earth uakes were felt in California from the 26th to 

State except for shocks felt in Imperial Va ey where 
earthquakes are frequent. 

I have studied earth uakes somewhat and made a com- 
plete record of the sho&s that occurred in southern Cali- 
fornia durin the summer of 1920 and at  the instant of 
the shock o f January 17 I timed it and tried to get a 
duration and direction. Nothing was moving, such as 
chandeliers, pictures, or other hanging articles, and yet 
the windows and doors rattled as loud as during an earth- 
quake of intensity 6 or 7. Sixty seconds passed and 
another shoc.k, then another, and at regular intervals for 
half an hour or so. There was absolutely no floor move- 
ment or other vibration except for the rattle of windows. 
This same condition occurred again on the evenin of 
Mamh 23 and at  the same time. The reason for t i ese 
rectt atmosphoric wares affecting Los Angeles seems to 

f e  a uestion of pressure distribution and the meteoro- 

It is a well-known fact that sound coming from sonie 
point may be heard more distinctly at certain times than 
at others. The distance at which the sound may be heard 
is also variable. The wind direction p h j - s  a most impor- 
tant art in this, in that if the sonnd-emitting body IS in 

will be carried a greater distance. Sound waves travel- 
ing against the wind will be retarded. 

The weather condit,ions during the evenings of January 
17 and March 23 were practically the same. At both 
times an area of low pressure was central over Nevada 
and Ut>ah, with a rather weak high-pressure area off the 
north Pacific coast. Under these conditions southern 
Cnlifornia would experience southwest winds with unset- 
tled weather and consider blt: cloudiness. These normal 
conditrions were taking pface on the dates in question. 
The southwest wind was not only a surface wind but in 
effect at an eleva.tion of over 6,000 feet. The sky WRS 
cloudy and these atmospheric waves were traveling with 
the wind as the ships were to the southwest of the city. 
The flashes were the result of star shells used by the shi s 

tions the valle in which Los Angeles is situated would 

the sea breeze (southwest) durinv the day and the land 
breeze (northeast) at  night. Ha% the low-pressure area 
over Nevada not been so strong and the regular northeast 
land breeze blowin , the shocks or concussions would havt? 

f the 31st on P y and these mostly in the northern art of the 

logica P elements rr.sult.ing. 

tho cirection e from which the wind is Muwing, the sound 

to locate tlie “enemv.” .Under normal pressure con 8. 1- 

be under the in B uenc.e of the regular land and sea breeze- 

been very faint ha d they been noticed ut  811. 


